thought. 33
The palm Iriartea deltoidea is one of the most dominant tree species in wet 34 lowland and premontane tropical forests of western Amazonia 8-10 and the Chocó-and 35
Central American region 11, 12 . In contrast to most large palms 13 , this species does not 36 depend on large forest gaps for recruitment 14 , perhaps related to its peculiar growth 37 strategy 15 . However, the inordinate success of I. deltoidea in wet New World tropical 38 forests remains an enigma and cannot be explained by morphological attributes such as 39 fruit size or height 10 . A partial explanation may be found in the fact that palms have 40 tougher leaves than dicots and thus are less susceptible to insect herbivory 16 . In this 41 study we investigate the influence of a common pathogen-endophytic fungus, Diplodia 42 mutila, on I. deltoidea survival and recruitment. Diplodia mutila 17 may be both an 43 asymptomatic endophyte and a pathogen of I. deltoidea, causing mortality in young 44 seedlings after 5 to 16 days of infection and producing foliar spots in adult plants 7 (Fig. 45 1A-D). In the pathogenic phase, D. mutila forms pycnidia, flask-shaped asexual 46 structures that exude masses of uni-cellular to bi-cellular, hyaline to brown conidia 18 47 ( Fig. 1E) . In its endophytic phase the fungus exists only as mycelium within tissues of 48 the host's leaves, stems and seeds 1 . Diplodia mutila and related species have been 49 reported as endophytes or latent pathogens for several plant species worldwide 19, 20 . 50
This fungus is frequently an asymptomatic endophyte in leaves of healthy juvenile and 51 mature plants, as well as fruits and seeds of I. deltoidea 7 . 52 It has been suggested that "a species' abundance at local and large scales may be a 53 simple function of its ability to recruit in close proximity with conspecific adults" 10 . 54
Iriartea deltoidea seedlings and juveniles are relatively abundant in proximity to adult 55 trees. Demographic censuses of 518 I. deltoidea seedlings in 10 plots conducted in 150 56 days show that distribution of D. mutila, infected seedlings, was not consistent with the 57 Janzen and Connell model of plant infection 21, 22 . The proportion of plants affected by 58 D. mutila was similar near and far from I. deltoidea adult plants, ~10% ± 0.05%, P > 0.3 59 (mean ± SE). The proportion of seedlings affected by stem borers within the first 2.5 m 60 was significantly higher near I. deltoidea adult plants, 8% ± 0.01% versus 3% ± 0.01%, 61 P > 0.045*(mean ± SE). However the proportion of surviving healthy seedlings (no 62 foliar diseases or insect attack) did not vary significantly with distance from adult 63 palms, ~15% ± 0.05%, P > 0.9 (mean ± SE). 64
We found evidence that D. mutila benefits its host plants by enhancing resistance 65 to herbivory by some insects. Field surveys in the 10 surveyed plots, showed that insect 66 herbivory (stem borers: order Coleoptera) decreased with increasing incidence of D. 67 mutila infection (F 1, 10 = 18.49, P = 0.0026, r 2 = 0.69). Plots with few D. mutila 68 infested I. deltoidea plants had higher incidence of stem borer mortality, whereas plots 69 with higher incidence of plants colonized by D. mutila had lower rates of stem borer-70 induced mortality. 
2B). 96
Using transplant experiments we demonstrated that increased light availability 97 switched the endosymbiotic phase of the fungus to its pathogenic phase. Diametric 98 growth rate of foliar spots produced by D. mutila was higher and faster in full sun 99 conditions, 19.5 ± 2.5 cm/day, than in reduced light, 10.0 ± 2.5 cm/day, and shaded 100 conditions 0.52 ± 2.5 cm/day, analysis of variance (ANOVA), F 3,30 = 12.62, P = 101 0.0001, (mean ± SE) (Fig 3) . Diplodia mutila-induced seedling mortality in plants 102 exposed to full sun was 80% after 10 days. Seedlings under shaded conditions had 10% 103 mortality and seedlings in the greenhouse had 40% mortality. 5 Laboratory assays showed that fungal growth (measured as diameter of mycelial 105 colonies or as density of mycelium comprising colony) was greater when a 12-hr 106 alternating light-dark cycle was provided than when periods of light were restricted to 3 107 hours. On Water Agar medium (WA) the average growth rate per day of the colony 108 mycelium for five days was higher under a 12-hour light cycle, 0.52 ± 0.03, than under 109 a 3-hour light cycle, 0.38 ± 0.03, P > 0.004, (mean growth rate (cm) per day ± SE). On 110
Potato Dextrose Agar medium (PDA) the average growth rate per day of the colony 111 mycelium was faster and also higher under the longer light period, 1.25 ± 0.01, 112 compared to 1.11 ± 0.11 for the 3-hour photoperiod, P > 0.018, (mean growth rate (cm) 113 per day ± SE) and the mycelium was notably denser with more aerial mycelium (Fig.  114 4A). We recorded greater melanization of mycelium in colonies exposed to the longer 115 light period. This was especially evident in colonies grown on PDA. Melanization of 116 mycelium has been linked to enhanced virulence in numerous plant and animal 117 pathogenic fungi 26 . Colonies grown in PDA under the 12-hour light cycle had 118 significantly faster growth of the central melanized area, 0.71 ± 0.05, than colonies 119 exposed to the 3-hour light treatment, 0.5 ± 0.05, P > 0.022, (mean growth rate (cm) per 120 day ± SE), (Fig. 4B, Fig. 4D ). Similar significant results were obtained for colonies 121 growing in WA medium (Fig. 4B. proportions. One-way ANOVA was used to compare diseases and mortality 178 proportions among plots for each distance annulus (Tukey's HSD used to contrast 179 means). The proportion of plants affected by stem borers within the first 2.5 m was 180 significantly higher than proportions in the other 4 annuli, in the first census, after ~7 181 days, 8% ± 0.01%, 6% ± 0.01%, 4% ± 0.01%, 3% ± 0.01%, 3% ± 0.01%, (F 4,50 = 2.65, 182 P > 0.045*) and the second census, after ~50 days, 10% ± 0.01% , 4% ± 0.01%, 1% ± 183 0.01%, 2% ± 0.01%, 0.7% ± 0.01% ( F 4,50 = 4.28, P > 0.0051*). Stem borer attack 184 decreased in the last census. 185
Light availability measurement. 186
In northeastern Peru light availability was measured using the canopy scope 187 methodology 31 . In southeastern Peru light availability was estimated above the tallest 188 
